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(54) PRODUCTION OF PHOSPHOR 

(57)Abstract 

PURPOSE: To produce a phosphor used for an electroluminescent lamp and having a high luminance and a long life by baking a 
mixture contg. zinc sulfide, a copper compd., and a halogen compd. at a relatively high temp., applying impact to the resulting 
intermediate phosphor to cause strain in its particles, and baking the intermediate phosphor at a temp, lower than the above 
baking temp. 

CONSTITUTION: 100 pts.wt. finely powdered zinc sulfide is mixed and stirred with a copper compd (e.g. copper sulfate) in an 
amt. of Cu of 0.05-0:2mol% together with pure water. The mixture is dried under heating in an oven, mixed with 5-25mol% flux 
comprising an alkaline earth metal halide and at least two alkali metals, and baked at 900-1,100° C for 1-5hr in air. The 
resulting intermediate phosphor is put into a container together with balls having diameters of 0.1 -10mm and stirred under 100- 
1,500rpm for 10-240min to apply impact to the phosphor. The phosphor with impact strain in its particles is baked at 500- 
800° C for 15hr in air. Then the surface of the phosphor is washed with an aq. KCN soln. and water and dried. 
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* NOTICES * 

BEST AVAILABLE COPY 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the fluorescent substance characterized by including the process 
which calcinates comparatively the mixture which added the copper compound and the halogenated 
compound to zinc sulfide at an elevated temperature, and manufactures a medium fluorescent substance, 
the process which impulse force is applied [ process ] to said medium fluorescent substance, and produces 
distortion in a fluorescent substance particle, and the process which the medium fluorescent substance 
which produced said distortion is calcinated [ process ] at low temperature rather than said baking, and 
makes copper segregate. 

[Claim 2] The manufacture approach of the fluorescent substance according to claim 1 characterized by 
for the process which impulse force is applied [ process ] to said medium fluorescent substance particle, 
and produces distortion in a particle making a medium fluorescent substance particle and a sphere collide, 
and being in the range whose spherical diameter of this is 0.1 -5mm. 

[Claim 3] The manufacture approach of the fluorescent substance according to claim 2 characterized by 
said spherical specific gravity becoming the range of 2.0-6.0. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture approach of an 
electroluminescence fluorescent substance about the manufacture approach of a fluorescent substance 
[0002] 

[Description of the Prior Art] An electroluminescence LGT is used for the back light of quiescence 
displays, such as an alphabetic character and a graphic form, or a liquid crystal display etc., and explains 
the structure with reference to drawing 2 . Through the moisture absorption films 2 and 2, with the 
envelope films 3 and 3 of two more sheets, a sandwiches type pinches the front flesh side of 
electroluminescence LGT 10 of the electroluminescence devices 1 of a flat rectangle, and it closes it. 
Electroluminescence devices 1 are what carried out the laminating of the back plate 4 which consists of 
aluminum foil, the reflective insulating layer 5, the luminous layer 6 containing a fluorescent substance, and 
the transparent electrode 7 from the rear-face side to the front-^ace side, and the leads 8 and 8 for 
electrode cash drawers of two which consist of one side of the above-mentioned back plate and a 
transparent electrode are drawn. You distribute much minute spherical fluorescent substance 6b, and the 
above-mentioned luminous layer 6 makes it mix in organic binder 6a, as shown in drawi ng 3 . If high tension 
is impressed between a back plate 4 and a transparent electrode 7 from the above-mentioned leads 8 and 
8, fluorescent substance 6b of two electrodes 4 and the luminous layer 6 between seven will emit light by 
two electrodes 4 and the electric field formed among seven. 

[0003] Generally, fine-particles-like zinc sulfide (ZnS) is used as a parent, and the above-mentioned 
fluorescent substance 6b is obtained by calcinating the mixture which added the halogen (for example, CI) 
as copper (Cu) and co-activating agent as an activator to the parent. 

[0004] This manufacture approach is explained, the inside of the group which becomes this mixture from 
the halogenide and alkali metal of alkaline earth metal as a fusing agent after adding a 0.02 - 0.1 wt% copper 
sulfate, making it the shape of a slurry, mixing and drying to the zinc sulfide 1 00 weight section — at least 
one kind — 5 - 10wt% — ft mixes. The appropriate back, this mixture is put into a quartz crucible, and it 
covers, and calcinates in 3 - 10-hour air at the temperature of the range of 1 100-1200 degrees C, and by 
the deionized water after baking, it washes several times, it dries, and a medium fluorescent substance is 
made. High voltage is applied to this medium fluorescent substance, and further, if it anneals at 700-950 
degrees C, the fluorescent substance for electroluminescence LGTs can be manufactured. (For example 
JP,61 -296085.A) 

[Problem(s) to be Solved by the Invention] By the way, the manufacture approach of the above-mentioned 
conventional fluorescent substance for electroluminescence LGTs is what was pressurized with 
hydrostatic pressure in order to transfer the crystal mold of a fluorescent substance, and it had the fault 
that formation of the conductive layer (called CuX S) by the copper segregation was not enough, and 
brightness and lives were insufficient. 

[0005] This invention aims at offering the manufacture approach of the fluorescent substance for 
electroluminescence LGTs of having attained high brightness and reinforcement by forming the conductive 
layer which forms distortion in a fluorescent substance particle and originates in this distortion. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the manufacture approach 
of the fluorescent substance of this invention The process which calcinates comparatively the mixture 
which added the halogenated compound used as the copper compound used as an activator, and co- 
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activating agent to zinc sulfide at an elevated temperature, and manufactures a medium fluorescent 
substance. It is characterized by including the process which applies impulse force to said medium 
fluorescent substance, is distorted in a fluorescent substance particle, and forms **, and the process 
which manufactures the fluorescent substance which calcinated the medium fluorescent substance which 
produced said distortion at low temperature rather than said baking, and was made to segregate copper. 
[0007] Moreover, in the process which impulse force is applied [ process ] to a medium fluorescent 
substance by the collision of a sphere and a medium fluorescent substance particle, and produces 
distortion in a particle, it is characterized by for a path being in a sphere and 0.1 -5mm and the specific 
gravity of those being in the range of 2.0-6.0. 
[0008] 

[Function] By the above spheres, if impulse force is applied to a medium fluorescent substance particle, 
distortion can be produced in a medium fluorescent substance particle, without giving stress to the extent 
that a medium fluorescent substance particle is broken. Without reducing EL property, since a medium 
fluorescent substance particle is not broken, since especially particle size does not become small, effect 
good for a life property is brought about. 

[0009] Since distortion is produced in the medium fluorescent substance particle, a copper segregation is 
comparatively produced easily by low^temperature baking, and since this copper that segregated works as 
a conductive layer, brightness improves substantially. 

[0010] Although a medium fluorescent substance particle is hard, it has a weak property. Therefore, when a 
fluorescent substance particle is pressurized, it will return, if it is strong to compressive stress and 
application of pressure is removed, and is hard to make a fluorescent substance particle produce distortion 
with an isotropic pressure like hydrostatic pressure. However, since a pressure is applied in different 
direction, a fluorescent substance particle can be made to produce distortion in the stress by the collision 
of a sphere like this invention, and a fluorescent substance particle. 
[0011] 

[Example] Hereafter, this invention is explained based on an example. 

[0012] After adding a copper compound, for example, a copper sulfate, to the impalpable powder-like zinc 
sulfide 100 weight section as usual so that Cu concentration may become 0.05-0.2-mol%, mixing with pure 
water and stirring well, stoving of this mixture is carried out within oven, the inside of the group which 
becomes the dry mixture from the halogenide and alkali metal of alkaline earth metal as flux — at least two 
or more sorts — total amount % of 5-25 mols — it mixes. 

[0013] next, this mixture — an alumina crucible — putting in — a cover — carrying out — the range of 
900-1100 degrees C — it calcinates in 1 - 5-hour air at an elevated temperature comparatively. Then, 
impalpable powder-like zinc sulfide condenses through flux and it grows up to be a 1 0-40-micrometer 
particle. The medium fluorescent substance and a ball with a diameter of 0.1 -10mm were put into the 
container, it stirred for 10 - 240 minutes at the rotational frequency of 100 - 1500rpm, and impulse force 
was applied to the medium fluorescent substance. On this condition, distortion can be formed in a particle, 
without breaking a medium fluorescent substance particle or grinding. 

[0014] Next the medium fluorescent substance which produced the distortion is comparatively calcinated 
rather than the above mentioned baking in 500-800 degrees C of low temperature, and 1 - 5-hour air. the 
copper which was carrying out homogeneity diffusion into the medium fluorescent substance particle by 
said baking carried out then was heated — moving — being easy — copper is segregated and a conductive 
layer is formed in a location with the distortion in a particle. 

[0015] Then, the KCN water solution removed the discard in a fluorescent substance front face as usual. 
After carrying out backwashing by water of the KCN component, within oven, it dries, and it sifts out and 
completes as a fluorescent substance. 

[0016] Thus, if the produced fluorescent substance 20 is distributed in organic binder 6a and it mixes, a 
luminous layer 6 will be formed. 20a shows typically the conductive layer by the copper which originated in 
distortion and segregated here. This luminous layer 6 is arranged between the reflective insulating layer 5 
on a back plate 4, and a transparent electrode 7. Through the moisture absorption films 2 and 2, these 
electroluminescence devices 1 are closed with the envelope films 3 and 3, and electroluminescence LGT 
1 0 completes them. If high tension is impressed between two electrodes 4 and 7, the fluorescent 
substance 20 of a luminous layer 6 will emit light by two electrodes 4 and the electric field formed among 
seven. The electroluminescence LGT produced by the same approach as usual investigated brightness and 
a life. The alternating voltage of 1kHz-150V was impressed to these electroluminescence LGTs, the 



http://www4.ipdl jpo.go.jp/cgi-bin/tranjA/eb_cgi_ejje 



2004/05/06 



3/4 page 



brightness at that time was measured, and it considered as the brightness of each fluorescent substance. 
Moreover, the life impressed the same alternating voltage as the time of the measurement of luminance, 
and defined it by the time amount which initial brightness reduces by half. In addition, the life property was 
put in in the 50-degree C thermostat, and was performed in the state of the accelerated test. The 
obtained result is shown in the following table 1. 
[0017] 
[A table 1] 
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[0018] In any case, brightness is 200 cd/m2 so that clearly from a table 1. It exceeds and a life also 
exceeds 100 hours. At an example 12, they are 305 cd/m2. It is high and the longevity life on which a life 
also exceeds 270 hours is attained. 

[0019] Except having used the diameter of sphere, as shown in the following table 2, the 
electroluminescence LGT was produced like the example and these brightness and lives were investigated. 
The obtained result is shown in a table 2. 
[0020] 
[A table 2] 
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[0021] Brightness is high so that clearly from a table 2, but since a fluorescent substance particle is 

ground and particle size becomes small, it is in the inclination for a life to become short 

[0022] Except having made small the specific gravity of three to example of comparison 4 ball, as shown in 

the following table 3, the electroluminescence LGT was produced like the example and these brightness 

and lives were investigated. The obtained result is shown in a table 3. 

[0023] 

[A table 3] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/05/06 



4/ 4 page 



mmm 




(g/CB 3 ) 


(rpa) 


(nin) 


MP & 
(cd/n a ) 


<h) 


3 


1 


1. 5 


2 5 0 


2 4 0 


10 0 


3 12 


4 


1 


1. 5 


1200 


30 


120 


325 



BEST AVAILABLE COPY 



[0024] When the specific gravity of a ball is made light so that clearly from a table 3, although a life 
becomes very long, it has the inclination for brightness not to be obtained. 

[0025] Although the ball was used as a sphere in the above-mentioned example and the example of a 
comparison, an ellipsoid is sufficient, the thing of a potato-like indeterminate configuration may be used 
and, in short, there should just be no sharp edge section. Moreover, construction material can use general 
things, such as aluminum 203, Zr02, SiAION, and agate. In addition, a path shall be expressed as a 
diameter with a ball and things other than a ball shall be displayed with an overall diameter. 
[0026] Moreover, others [ stirring / with the above-mentioned sphere as an approach of applying impulse 
force to a medium fluorescent substance / mixed ], How (this approach has the advantage that high 
brightness and an efficient fluorescent substance can be obtained more.) to contain a medium fluorescent 
substance independent or mixture with a sphere in a container, and to add an oscillation with 
predetermined acceleration and the amplitude How to contain in a container with flexibility and pressurize 
intermittently (this approach has the advantage that a longer lasting fluorescent substance can be 
obtained.) How (this approach has the advantage that a longer lasting fluorescent substance can be 
obtained.) to pass a medium fluorescent substance between the rollers of the rotating couple etc. — it is. 
[0027] Thus, since a medium fluorescent substance particle has the high degree of hardness, the direction 
of impulse force instead of an isotropic pressure which concentrates locally and requires a pressure can 
produce distortion effectively in a medium fluorescent substance particle. 
[0028] 

[Effect of the Invention] As explained above, by applying impulse force to a fluorescent substance and 
forming distortion in a fluorescent substance particle, copper segregates this invention to distortion and it 
can form a conductive layer. Moreover, since distortion can be formed effectively in a particle, without 
grinding a fluorescent substance particle by choosing as the suitable range the spherical diameter and 
specific gravity which give an impact, it is effective in the ability to obtain high brightness and the long 
lasting fluorescent substance for electroluminescence LGTs. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Draw ing 1] The important section expanded sectional view of the luminous layer which used the 
fluorescent substance manufactured by this invention. 

[Drawing 2] The sectional view of the electroluminescence LGT concerning the former and this invention. 
[Drawing 3] The important section expanded sectional view of the luminous layer which used the 
conventional fluorescent substance. 
[Description of Notations] 

1 Electroluminescence Devices 

2 Moisture Absorption Film 

3 Envelope Rim 

4 Back Plate 

5 Reflective Insulating Layer 

6 Luminous Layer 

7 Transparent Electrode 

8 Lead for Electrodes 

9 Base Material Film for Transparent Electrodes 

10 Electroluminescence LGT 
6a An organic binder 

6b Fluorescent substance 

20 Fluorescent Substance Manufactured by this Invention 
20a Conductive layer 
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DRAWINGS 



[ Drawing 1] 




6a 



[ Draw ing 2] 
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[Drawing 3] 
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Concise explanation of documents 



JP-A-6-306355 

JP-A-6-306 355 discloses phosphor powder of zinc 
sulfide having high luminescence due to a strain- 
introducing method. The strain-introducing method relates 
to a ball mill method widely used in the art. However, 
the particle size distribution of the phosphor powder of 
zinc sulfide prepared in Example in JP-A-6-306355 was wide 
(the particle size was in the range from 10 jim to 40 |nm) , 
which is larger than the size of the phosphor particles in 
the electroluminescence device of the present invention. 
In addition , JP-A-6-306355 fails to disclose a preferred 
particle size and a variation coefficient thereof, a 
relationship between those and stacking faults, and a 
relationship between those and electroluminescence device 
structure . 

JP-A-8-183954 

JP-A-8-183954 discloses an electroluminescence 
phosphor, comprising a zinc sulfide as a host material 
thereof, wherein an particle diameter is 25 fim or less, 
wherein an average face distance of stacking faults is 2 
to 10 nm. However, JP-A-8-183954 fails to disclose a 
preferred particle size and a variation coefficient of 



said preferable particle diameter distribution. Contrary 

to the above, these are disclosed in the present 

specification. Further, JP-A-8-183954 fails to disclose a 
i 

preferred device structure using the same (e.g., a 
thickness of a phosphor layer) and the like. 



